INTRODUCTION
Phonetic convergence (PC) has been demonstrated for segmental properties (such as vowels and voice onset time) of speech by numerous studies (Nielsen, 2008; Delvaux & Soquet, 2007; Babel, 2009a Babel, & 2009b ) . Far fewer studies have examined PC for suprasegmental features (e.g. stress and rhythm, Rao, Smiljanic & Diehl, 2011; Krivokapic, 2011) . All have noted large individual differences in PC patterns. For example, Namy, Nygaard & Sauerteig (2002) found that during a word-shadowing task, both men and women converged to model talkers. However, women were more likely to converge than men and to a greater degree. Furthermore, in an AXB task, women were also better than men at detecting PC in vowels. On the other hand, Pardo (2006) found that male dyads were more likely to converge than male dyads. In a suprasegmental domain, Ní Chiosáin (2007) found individual differences for lexical stress using the synchronous speech paradigm (Cummins, 2003) . Our main goal was to examine individual differences in both vowel and rhythm PC for female and male pairs of native American English (AE) speakers.
METHODS
Six female and six male pairs were recorded before and after an interactive map task (Anderson et al., 1991) . CVC syllables and a short paragraph were presented on power point slides in a sound attenuating booth. The CVC syllables contained six AE vowels /Q, A, i, e, u, o/ presented in a carrier sentence "Please say the word hVd again". The paragraph contained landmark items that were present in the maps. For the map task, speaker pairs were gender matched. The instruction providers gave verbal descriptions of a map route to another speaker (the receiver). They completed four such maps.
Convergence in vowels was measured using midpoint formants (F1 and F2) measurements. Cosine similarity for midpoint formant values (henceforth, interlocutor similarity or IS) was also measured. Cosine similarity is defined as the angle between two vectors and calculated using the formula: A.B / ||A|| ||B|| (where A and B are the formant vectors under consideration). Thus, an increase in cosine similarity denotes a decrease in the distance between the two midpoints being examined. Two measures of IS, systemic and specific were computed. Systemic IS is a global measure of the similarity between the set of all six vowels of a speaker pair. On the other hand, specific IS is a measure of individual vowel specific similarity for each speaker pair. A dyad was considered to be converging if the difference in the midpoint formants decreased or one of their ISs increased. Rhythm was measured using the centroid of the envelope modulation spectrum (EMS + centroid, . Because the centroid is capable of measuring variability in speech, convergence was detected in two ways: via a decrease in the distance between a dyad's centroids and via a reduction in the height of the centroid itself for both partners. The first indicated increasing similarity in speakers' rhythmic patterns and the second indicated that both speakers were reducing rhythmic variability in their speech due to the interaction.
RESULTS AND DISCUSSION
Consistent with previous studies, the current study noted PC in both vowels and prosodic rhythm. That is, both segmental and suprasegmental features became more similar across speaker pairs after the map task. Moreover, notable individual differences were found. Women were more likely to converge in vowels than men. For women, F1 midpoint measurements detected vowel specific as well as speaker specific changes. One female speaker pair lowered their /o/ vowels whereas another raised all their vowels. Furthermore, all female speakers fronted their /e/ vowels. Both systemic and specific ISs, showed that vowel changes detected by the mid-point formant changes indeed increased similarity in vowel production after the interaction. As with vowels, convergence of rhythm varied based on speaker pair and gender. In general, men were more likely to converge and to a greater extent than women. Though not significant, female talkers also altered their rhythm to resemble their interlocutor's in response to the map task.
Gender differences and vowel-specificity in PC have been noted in studies by Nami et al. (2002) , Babel (2009) and Pardo (2006) . The current study supports the findings from these previous studies showing that PC in vowels is more pervasive in women (c.f. Pardo, 2006) . Here, we show that the IS measures provide a straightforward account of phonetic vowel convergence at the level of a speaker's vowel space as well as for individual vowel pairs. Our results extend previous findings by showing convergence in rhythm and further highlight gender and item specific effects on PC. Namy (2006) suggests that variation in PC due to gender may be the result of differences in attention
